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Sharpening Intellect | Deepening Christian Faith | Inspiring Action
Messiah University is a Christian university of the liberal and applied arts and sciences. Our mission is to educate
men and women toward maturity of intellect, character and Christian faith in preparation for lives of service,
leadership and reconciliation in church and society.
www.Messiah.edu

One University Ave. | Mechanicsburg PA 17055

Dean’s Welcome
Dear Friends of Messiah College:
Welcome to the sixth annual Student Scholars’ Expo of the School of Mathematics,
Engineering, and Business. This is the time each year when we celebrate the scholarly
work our students have been engaged in throughout the year. Each student you
meet and hear from has been working long hours alongside his/her professors and
fellow students in these endeavors, and we welcome you to come and support them
as they showcase their work through a series of stimulating presentations. Senior
year projects will be presented throughout the day. Our student organizations,
faculty, and staff from each academic department will also be delivering a variety of
presentations. As in years past, there is the opportunity to learn more about the new
and exciting initiatives of our Collaboratory for Strategic Partnerships and Applied
Research — the organizational entity of the school that enables our students and
educators to engage their academic disciplines in service to others in our region and
in countries around the world. Please take time to meet our outstanding students
and faculty, visit our facilities at Frey Hall, and learn more about our ongoing mission
to educate students for lives of service, leadership, and reconciliation in church and
society. A very warm welcome to each of you.

Mission Statement
The mission of the School of Mathematics, Engineering, and Business is to graduate
students who are competent in their disciplines, broadly educated in the liberal arts,
aware of the ethical challenges and dilemmas of a fallen world, and prepared to be
lifelong learners. Faculty, staff, and students will work together, both in and outside
the classroom, to foster professional, intellectual, and spiritual maturity in preparation to live, learn, and serve in the workplace, the church, and the world as agents of
redemption, peace, reconciliation, and justice on behalf of Christ.

The Collaboratory for Strategic
Partnerships and Applied Research
The Collaboratory for Strategic Partnerships and Applied Research brings Messiah
College students and educators together to apply disciplinary knowledge and
express value commitments through creative, hands-on problem solving. Participants engage the knowledge content of their academic disciplines to address needs
brought by sponsoring clients. Areas of engagement include projects in mathematical and information sciences, engineering, and business. For comprehensive results,
we also partner with disciplines and departments from across campus. Our focus is
projects that empower the poor, promote justice for the oppressed, reconcile adversaries, and care for the earth. Clients are organizations, businesses, and communities
that receive a tangible benefit and contribute to educational objectives for students.
The Collaboratory fosters learning that supports and builds on quality classroom
instruction. Projects enable students to engage classroom fundamentals in an authentic client-provider environment, and the Collaboratory is run by student leaders
and the educators who mentor them. Our programs also connect faculty scholarship
and service directly to student learning. The purpose of the Collaboratory is to serve
the pressing needs of our world today, while advancing the mission of our College to
prepare men and women for lives of service, leadership, and reconciliation.

1:20 p.m. in Frey 110
MED Group of The Collaboratory for Strategic
Partnerships and Applied Research

School of Mathematics, Engineering, and Business

student scholars’ expo

Over 60 percent of households in the communities where the Brethren In Christ
Church-Zambia has local congregations, most of which care for HIV and AIDS patients and/or orphans, do not have the economic power to provide for their own
food, health care, education, appropriate shelter, or clean water. The Messiah College
Microeconomic Development (MED) Group was given the opportunity to partner with
BICC-Z and the Messiah College art department to assist in creating a sustainable business enterprise to empower locals and improve the quality of their living conditions.
After spending a year in research and planning, a summer 2008 site team traveled to
Choma, Zambia, to implement the business. They trained locals in art and business
skills and established a connection with the local museum to serve as a market for the
goods. The art cooperative is still functioning and will be revisited this summer on a
second site team trip.

1:40 p.m. in Frey 110
Communications Group of The Collaboratory for
Strategic Partnerships and Applied Research
Asberger Syndrome (AS), a form of high functioning autism, affects 1 in every 150
children in the United States. Adults with AS experience impaired social interactions
with a tendency toward restricted and repetitive patterns of behavior, though they are
gifted with average to above-average intellect. While no specific cause or cure for AS
is known at this time, social coaching for the purpose of job training and successful independent living may be facilitated by wireless communications technology. Wireless
Enabled Remote Co-presence (WERC) has been developed in partnership with The
SymBionyx Foundation (TSF) to enable a coach to talk to a selected AS client, such as
on a job site, and receive audiovisual feedback via a micro-camera device worn by the
client. This wireless communication technology intends to ease the transition of AS clients into the workforce and provide them more potential for successful independent
living. This presentation will review the need for the technology, the development of
the current WERC prototype, and the results of testing with AS subjects.

About Messiah College
As a private, four-year Christian college, Messiah College offers you a world of opportunities. You’ll share your college experience with other inquisitive students, learning together from professors who are deeply involved in teaching and the emerging
scholarships in their fields. Your college endeavors may include everything from
debating in the classroom to researching with the latest lab equipment, from pushing yourself on the athletic field to lifting your voice in a music ensemble, from caving
during an Outdoors Club trip to expressing yourself through Acclamation Dance
Ministry, from sharing experiences in your residence hall to serving in nearby towns,
cities, and around the world.

Visit us at: www.messiah.edu/schools/math_eng_bus/
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Mathematical sciences
Frey 349

Introductory Remarks		
W. Ray Norman, Dean of the School of Mathematics, Engineering, and Business

9:30–
9:55 a.m.

Relationship Between Mathematics and Music
Kevin LaFlamme—This paper will discuss the mathematical principles that underlie music theory and explain why
certain combinations of tones are pleasant and unpleasant.

10:00–
10:25 a.m.
10:30–
10:55 a.m.

Educational Assessment in Burkina Faso, West Africa
Katie Patton—Our survey studied education in the village
of Mahadaga. Analysis of this data will provide useful
baseline information for the Collaboratory Education Group.

11:00–
11:25 a.m.

Discussing Education with West African Educators
Bethany Blackwood, Jeff Slye—We explore the results of a
teachers’ workshop in Burkina Faso, Africa, and how it applies
to the continuing work of the Collaboratory Education Group.

11:30–
11:55 a.m.

Data Analysis for the Cosmic Rays Project
Jennifer Esbenshade—Cosmic rays occur daily. This project
analyzed data from medium and high energy cosmic rays to
determine the direction and frequency of events.

Frey 110

Frey 343

9:00–
9:15 a.m.

Management and business
Frey 243

Frey 250

Frey 110

9:00–
9:15 a.m.

Introductory Remarks		
W. Ray Norman, Dean of the School of Mathematics, Engineering, and Business

9:00–
9:15 a.m.

Introductory Remarks		
W. Ray Norman, Dean of the School of Mathematics, Engineering, and Business

Apache Camel and Enterprise Integration Patterns
Nick Blossey—Apache Camel is an open-source framework for
inter-application communication which provides an implementation of well-known software engineering “patterns.”

9:30–
9:55 a.m.

Electric Motorcycle Power and Battery Management via Microprocessor-Based Circuitry
Matthew Ayre, Amy Bowie, Brice Farrell, Paul Gustafson—Using a microprocessor, our team designed a system to monitor a new
Li-Ion battery pack and control the drive motor for an electric motorcycle. This new system and battery cradle will allow use of a
brushless DC motor and increase the efficiency and improve the handling of the bike.

9:30–
9:55 a.m.

Stress and Wellness Program
Matsa Beck, Silalei Shani—Human Resource Management

How well does Messiah College prepare students to be
Christian leaders?
Jeff Beck, Katie Greulich, Chris Irwin, Christina Kotzmoyer,
Landon Scholl

Nintendo DS Controlled Presentation
Kyle Pennington—Using the Nintendo DS’s wireless capabilities to
remotely control a presentation.

10:00–
10:25 a.m.

Uniform Tricycle Frame Redesign
Andrew Betteridge, Brant Copen, Jonathan Hollinger—Manual and electric tricycles for persons with disabilities are currently
manufactured at a handicap center in Burkina Faso, Africa. We combined these models into one uniform frame to minimize build
time and improve strength, comfort, and manufacturability.

10:00–
10:25 a.m.

Touching the Future with Microsoft Surface
Matsa Beck, Brian Dukelow, Matthew Eby, Rachel Holden,
Chris Ruesch—Information Systems and Managers

How well does Messiah College prepare students to be
Christian leaders?
Victoria Brossy, Jake Evans, Brandon Parenteau, Allison
Warmuth, Deanna Wozunk

Creation of a 3D Video Game
David Green, Josiah Sonne—We explored the relationship between
OpenGL, artificial intelligence, and Java to create an enjoyable 3D
video game.

10:30–
10:55 a.m.

Brushless DC Motor Rear Wheel Hub Integration
Peter Shenk, Timothy Stocker, Joshua Zimmerman —Our project’s goal was to integrate a brushless DC motor into the rear hub of
a motorcycle and test it to ensure all specifications were met. We designed and built custom mounting plates and machined the
hub to interface with the motor.

10:30–
10:55 a.m.

The Economy of India
Henry Chan, Joshua Keul, Kelly Sheaffer, Grant Wilson

How well does Messiah College prepare students to be
Christian leaders?
Tyler Cole, Laura Eby, Ben Rutt, Jordan Snader, DJ Weaver

Thermosyphon Water Heater Simulation in Java
Christopher Thibeault—Development of a large-scale Java
program to simulate a thermosyphon hot water heater to aid
the Collaboratory’s Energy group in one of its ministries.

11:00–
11:25 a.m.

Disabilities Resources Electric Tricycle Brake System Redesign
Levi Mattas, Charity Oresic—Even with the brakes applied, the current electric tricycle will travel nearly 100 feet before coming to
a complete stop. To correct this malfunction, research and testing has been done on a variety of braking solutions to single out the
best course of action.

11:00–
11:25 a.m.

The Economy of Brazil
Phil Combs, Andrew Donnelly, Phil Grenier, Tekera Rollins,
Steve Spicer

How well does Messiah College prepare students to be
Christian leaders?
Phillip Jordan, Brent Stewart, Barry Thrush, Calvin Todd

11:30–
11:55 a.m.

Biodiesel: Methanol Recovery Project
Jacob Munson —This project aims to make the process of biodiesel production more sustainable and economically viable. Recovering methanol from waste glycerol reduces toxic byproducts making it suitable for reuse. Research and experiments will create a
methodology to recovering methanol and its recycling.

11:30–
11:55 a.m.

The Students in Free Enterprise Annual Report
Sara Bruton, Stephanie Fleetman, David High, Chris Jordan,
Christine Kotzmoyer, Eddy Palmer, Jacob Specht, Emily
Stehman, Rachel Stutzman

How well does Messiah College prepare students to be
Christian leaders?
Alex Bargende, Jessica Briskie, Mike Johnson, Leigh McCauley,
Brian Nestor

12:00–1:00 p.m. Lunch—Lottie Nelson Dining Hall, Union Café, or Falcon Express
1:00–
Words from the President— Kim Phipps
		
1:15 p.m.
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1:20–
1:35 p.m.

The Collaboratory Microeconomic Development Group: The Zambia Paper Project
		
Frey 110
Laura Grovatt, Shannon Martin, Lindsay Mehringer—This presentation will focus on the implementation of a sustainable papermaking and tie-dye small business enterprise focused on improving the standard of living for the local people of Choma, Zambia.
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1:40–
1:55 p.m.

The Collaboratory Communications Group: Wireless Enabled Remote Co-presence (WERC) 		
Frey 110
Adelani Osunsakin, Jason Shortall—WERC consists of an assistive technology that enables an Asperger client to
communicate with a remote coach, so as to increase the employability and independent living potential of the client.

1:40–
1:55 p.m.

The Collaboratory Communications Group: Wireless Enabled Remote Co-presence (WERC) 		
Adelani Osunsakin, Jason Shortall—WERC consists of an assistive technology that enables an Asperger client to
communicate with a remote coach, so as to increase the employability and independent living potential of the client.

1:40–
1:55 p.m.

The Collaboratory Communications Group: Wireless Enabled Remote Co-presence (WERC) 		
Frey 110
Adelani Osunsakin, Jason Shortall—WERC consists of an assistive technology that enables an Asperger client to
communicate with a remote coach, so as to increase the employability and independent living potential of the client.

Securing Payment with Mobile Devices
Andrew Hodes—A look at how mobile devices might move us
from plastic to more secure payment methods in order to help
prevent credit card fraud.

2:00–
2:25 p.m.

Solar Scholars
Dean Eastlake, Andrew Spotts —The Solar Scholars 3.2kW training facility is designed to give observers a visually interactive
educational experience. To further education, our 150W portable demonstration cart is designed to give a “hands-on” approach.
The combination of the two systems demonstrates the versatility of solar power.

2:00–
2:25 p.m.

Employee Wellness at Messiah College
Liz McVey, Monica Mika—Human Resource Management

A Study of the Presence of Students of Color in Colleges’
and Universities’ Promotional Materials
Ryan Faus, Christie McGinley, Leah Pendorf—Marketing:
Advertising Ethics

Mobile Applications for a Developing World
Joy Ann Gallucci—JavaRosa is an open-source framework for
mobile applications inspiring organizations like World Vision to
use mobile technology to directly monitor poverty.

2:30–
2:55 p.m.

Systematic Hand Pump Testing
Elizabeth Komline —The Water Group has developed a hand pump that can be used by anyone regardless of physical ability.
Iterative design changes have reduced material costs and improved accuracy of manufacture. The team has measured the pump’s
performance characteristics and compared them with widely used hand pumps.

2:30–
2:55 p.m.

The Messiah College Work-Life Balance:
The Role of the Employer
Laura Grovatt, Christine Lohne—Human Resource
Management

Understanding Low-Income Urban Consumers’ Grocery
Shopping Needs
Quinn Dillon, Thomas Gabriele, Christine Kotzmoyer—
Marketing: Consumer Behavior

2:00–
2:25 p.m.

2:30–
2:55 p.m.

Schur’s Theorem in Graphs
Kayla Blyman—Schur’s Theorem: If N is finitely colored then
there exist x, y, z of the same color such that x + y = z. This
theorem will be explored as it applies to graphs.

3:00–
3:25 p.m.

Poster Session
Senior mathematics seminar—Posters to remain in third
floor hallway throughout the day

Ubiquitous Computing Wall-Panel Display
Gavin Paul—Through a display that blends into the walls of
Frey and custom software that I have created, I will explore
post-desktop computing.

3:00–
3:25 p.m.

Village Water Ozonization System (VWOS)
Daniel Barlow, William Bellows —The goal of the Village Water Ozonization System (VWOS) Project is to develop and implement
a water purification system using filtration technology and the disinfectant ozone to meet the needs of partnering Honduran
communities.

3:00–
3:25 p.m.

Smartphones- The New Personal Computer?
Tim Benner, Krystin Lay, Phil MacAdams, Alison Smith,
Elizabeth Smith—Information Systems and Managers

Advertising for Nonprofit Organizations
Brittany Dean, Jennifer Specht—Marketing: Consumer
Behavior

3:30–
3:55 p.m.

Teaching Math to Children with Down Syndrome
Kristen Wilt—Children with Down Syndrome have a range
of learning challenges that require alternative methods of
teaching that differ from traditional math instruction.

Non-Traditional User Input: Wiimotes on the PC
Adam Fenstermacher—Most PC games these days utilize the
keyboard and/or mouse. What about something different?
How about a game using the Nintendo Wii remote as input?

3:30–
3:55 p.m.

Mali Water and Disabilities Project: Water Transport
James Davis—We adapted existing methods used to transport water from the well to the home to aid persons with physical
limitations. We also made devices to assist with water use in the home. Our designs can be made locally, are low cost, durable, and
useful for those with a wide variety of physical limitations.

3:30–
3:55 p.m.

Open Source: The future of Software
Matthew Campbell, Sean Clark, Mark Jeschke, Monica Mika,
John Teixeira, Justin Wright—Information Systems and
Managers

The Messiah College Investment Club: Lessons Learned
from a Difficult Year
Adam Lemon, Jeffrey Rosser, Daniel Thompson, Nathan Weaver,
Jesse Weidemann

4:00–
4:25 p.m.

The Lambda Calculus
Chris Putnam—We discuss some of the history, philosophy,
mathematics, and applications of the Lambda Calculus as
developed by Alonzo Church.

Cosmic Rays and Lightning Project
Stephen Karanja, Jordan Wiker —We conducted research to determine if cosmic rays initiate lightning. We assembled the circuit boards
and antennas which detect electromagnetic signal from lightning.

4:00–
4:25 p.m.

Disability Resources Electric Tricycle Wheel Modification
Nick Horst , Clement Miller —The problems which arise with the wheels of the electric tricycle due to the additional lateral loads that
they experience as a result of the extra weight and design of the tricycle and the steps taken to obtain a solution to this problem will
be presented.

4:00–
4:25 p.m.

Lucky Number 7
Selorm Dzaka, Richard Lima, Logan Putnam, Lucas Schoolfield,
Jacob Specht, April VanderPuy—Information Systems and
Managers

4:30–
4:55 p.m.

The Thermosyphon Design Project
Trevor Book, Reid Hoffman, Kawila Miller—Our project’s goal is to provide hot water to the students of The Theological College of
Zimbabwe through the use of cost-effective solar technologies.

4:30–
4:55 p.m.

Management and Business Department Awards
Presentation

5:00–
5:25 p.m.

Light Sport Aircraft Belt Reduction Drive
Timothy Bourgeois, Nathan Cross, Benjamin Horst—For the past few years the Flying Club and the Collaboratory have been developing a Light Sport Aircraft for use in the mission field. Our project was to develop a belt-driven speed reduction unit which properly
transfers power from the engine to the propeller.

